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REMARKS 



Present Status of the Application 




The drawings were objected to under 37 CFR 1.83 (a). AH pending claims 1-8 and 18-26^^:® 



were rejected. Specifically, claims 4, 24 and 25 were rejected under 35 U.S.C. 112, sec<md:^^|| 



paragraph. Claims 1, 2, 4-8, 18-23, 25 and 26 were rejected under 35 U.S.C. 103(a) as beh^|^|f 



•: J-.l\.\: r r 



unpatentable over Degani et al. (US 5,646,828) in view of Nakatani et al. (Japan Patent No. 57?$£/fg 



32676). Claim 3 was rejected under 35 U.S.C 103(a) as being unpatentable over Degani et aL:in^|;^^ 



• •?»:* 

.* r- • 



view of Nakatani ct al. and Osedo (JP 3-187227A). 

In response thereto, Applicant has amended FIG. 2 to clearly show the feature of claim? :4(jpp* 
and 25. Applicant has also amended claims 1, 18 and 26 by adding the feature of claims 3 tod;^:^^ ^ 



i .1-. 



m 

en 



it.- 



3> 





24, and has canceled claims 3 and 24. After entry the forgoing amendment, claims 1, 2, 4-8, i 8-^;].; - : '%^f; 



23, 25 and 26 remain pending, and continued examination of these claims is respectfully^ 



* t ■■ * *• YZ | 



requested. 
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Discussion of Objection under 37 CFR 1.83 (a) 



<- -: : '4iic'" : 



Please refer to the Replacement Sheet, FIG. 2 has been amended to clearly show the gol<£;fcv ! 



(272) plated on the heat spreader 270, which is the feature of claims 4 and 25. The gold 272 is; |v:;! ^? /';: 
added on both of the upper and lower surfaces of the heat spreader 270 in FIG. 2, according .to; j? 

.'.'Vr *• • •<* ; ~ i " 

. .' • r.. ...>:•. » '_ .. 



the following words in the original paragraph [0028] of the specification: 

" Moreover, the heat spreader 270 can be plated with gold to improve the adhesion 
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between the heat spreader 270 and the chip 230, and to improve the adhesion between 



the heat spreader 270 and the motherboard 300 (FIG. 3). ... 



»» 




To be capable of improving the adhesion between the heat spreader 270 and the chip 230'v : g 



as well as that between the heat spreader 270 and the motherboard 300, the gold 272 is 
plated on both surfaces of the heat spreader 270 facing 230 and 300 (FIG. 3), respectively. 



-«-• *. ;»^:'- 
'■• V. .*■*■ •"■*"«■"■ 

• ✓ ; ■■v>i"{l, 



. »- : 

>■'. 



-t : * 

fTK-.i-V 5 --' 



Hence, Applicant respectfully requests withdrawal of the objection under 37 CFR 1.83 (a)#^;^fi 7 . j 

.• 7* 



Discussion of Amendments to Claims 



•• .:„.»?■ Ay *«R 
•■ -V ■ V*. 

' ■•..ji. J.-> : .:- i 



Only independent claims 1, 18 and 26 are amended currently, while they are amended by- 



incorporating the feature (dummy chip) of the canceled claims 3 and 24. Accordingly, the f; ^jj ; U ■ • 

•r- • • vlt-- Of.:. 

amendments constitute no new matter. 



■ '■ . i ! 



Discussion of Rejections under 35 tLS.C. 112 



A : r.'i'.VI-.-.j!* 



Claims 4, 24 and 25 were rejected under 35 U.S.C. 1 12, second paragraph. Please riote; j 
that claim 24 has been canceled, and the feature thereof is added into independent claim IS. \ 



'f. •' 



• .• ' | ! . l> /; ■•*. ; 
; -■• v :-J- ..... 

Because FIG. 2 has been amended to clearly show the feature of claims 4 and 25 f ja».y f^rj^ 



pplican( ;l4 "sflfff ; - ; ' 



mentioned above, claims 4 and 25 can be supported by the drawings. Therefore, Applicant "li 
respectfully requests withdrawal of the corresponding rejections under 35 U.S.C. 1 12. 




• if » ■ , j • 




As for canceled claim 24, the heat spreader being without signal transmission functions; Xl^ ; &: ^ 



and comprising silicon *5 actually a dummy chip as Examiner has speculated, while the dinnm^^|ii 
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chip is described in paragraph (0028]. Therefore, the feature of canceled claim 24 is amended jas. | 



. >. I f v 



die A^r spreader comprising a dummy chip and is incorporated into independent claim 18. li$V$ 

•• •■:-;t 

Accordingly, Applicant respectfully requests withdrawal of the corresponding rejection under 35 ;| 
U.S.C. 112.- ■ ■ 



•f. ; ► • 



i ■•.: , 2.;.::.:^v;:'- 
•' J.' ■•• • 

• •■ . ..• .„ • • ^ • 
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Discussion of Re jections under 35 U.S»C, 103(a) 

Claims 1, 2, 4-8, 18-23, 25 and 26 were rejected under 35 U.S.C. 103(a). as being 



• If: Sot 

•v»>, . *.* 




unpatentable over Degani et al. in view of Nakatani et al., while claim 3 was rejected under 3S^fc^fe^jj^p 
U.S.C 103(a) further in view of Osedo. Please note that claims 3 and 24, which feature fAej*;V:| : ^4(aO 



■5 



■■**TlVfe: 



heating spreader comprising a dummy chip y have been canceled, and the feature thereof is added) 
into independent claims 1, 18 and 26. Since claim 3 was rejected by the combination of Deg^^;^|^yE> 



tin; 



•X IV 



et al-, Nakatani et al. and Osedo, the patentability of claims 1, 2, 4-8, 18-23, 25 and 26 over thfe % ;|>: 
combination of all the three documents is discussed below. 



V • ' * l : » 

<C * mm. m ^ * * , 




Please refer to the amendments, the features of claims 1, 18 and 26 include at least: 1) the % '.Wv^/SS'. 



heat spreader of the MCM package being bonded to the active surface of the first chip, and 2) the; : $ 



A<tK\ up •> 



heat spreader comprising a dummy chip. Applicant respectfully submits that the two features^; 



1 



both are non-obvious over the combination of Degani et al., Nakatani et al. and Osedo for at le^t~$?i • 

• 1 

the reasons set forth. 




. j » • t .. • .• 
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For Feature.! 
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• . • | ■ 

« ^ • • • ar. 



According to the rejection reasons for claims 1,18 and 26 in the Office Action, Examiner j ; 
considered the members 19 and 73 in Degani et aL as heat spreaders. However, Applicant. ]: • 



'..!-■■ 

- .V t . 



respectfully submits that both of the members 19 and 73 ate not heat spreaders for the reasons 



■ ■ : I J'. • 



below. 



For the member 73 in Degani et al, according to col. 7, lines 36-38, the members 



h: 

'It; 



; v ;.r 



re 73;irifefc:>; 



FIGs. 7-8 are actually bond fingers electrically connected to the contacts 74 on the PWB 71. jte^ffi ^ 



. >rS. 



• ■ Vi • J 



m 



known in the art and indicated by FIGs. 7-8, the bond fingers 74 are very thin and can impossibly #.} vi* 
serve as a heat spreader that is generally recognized to have a much larger surface area. 

As for the member 19 in Degani et al., according to the Detailed Description (col. 4, lines-;| ; 

■ 

46-49), the structure illustrated in each of the figures 1-8 is aMCM package that includes * 
silicon substrate 18 and chips 19 and 20. Since MCM is known in the art as a module including 
at least two chips having electronic functions for h igher performance and there are ontytwo}^Jp~ 
chips 19 and 20 depicted in the figures, both of the chips 19 and 20 in Degani et al. shouM-be^f^^ 
real chips having electronic functions. Therefore, the chip 19 should be a heat source, which if 





■V. AV&f". 



exactly contrary to a heat spreader. In fact, the real heat spreaders in Degani et al. are tlie^-;"i% 

■:*•*.. .< -i 
■ J;'. L .-f 

structural member 30 in FIG. 1, 39 in FIGs. 2-3, 47 in FIGs. 4-5, 65 in FIG. 6, and the cup40ti%^f \ 
cover 75 in FIGs. 7-8, each of which is disposed either facing the back surface of the silicJon.-f 

■••.•■! £ \A%* 

* ■ . z:. ' 2?. ' 
" I * .j •' 

substrate 1 8 or facing the back surfaces of the real chips 1 9 and 20. 



7 - \ . > . 



i ■ . *f ' <^f. 

•• .■■•'•V - 



Since the members 19 and 73 are not heat spreaders and the chip 19 is even a heat sour^||.^C 



contrary to a heat spreader, one skilled in the art is not motivated to replace the member 19 or 



."I . ' ^ ■ ■ ' ' -"I .. '! 
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• -■■•» 



- :■» 



especially the real chip 19 as a heat source contrary to a heal spreader, with the heat spreaders 5 \ <%^ 



•-w.. 



in Nakatani et al, which yac#y *A«? active surface of the wafer 1, to obtain the feature 1. In f^t; •M^p 
Degani et al. and Nakatani et al. are difficult to combine at least in the aspects concerning the-^;.^4^^ 
heat spreader, because they are quite different in the relative position between the heat spreader;^: l:f;J : 
and the substrate/chips (facing active surface in Nakatani vs. facing back $urface(s) in Degani)/ 

In addition, Osedo does not mention or imply the use of any heat spreader. According to rp- ~$$3$h 
the English Abstract of Osedo: "Metal chips 5 whose dimensions are made to be unif6nriW^ffi\& 
beforehand are bonded to the surfaces of the electrodes 3 of a semiconductor device to fopn^pM^ 



. '■ Y- 



-.1 ■ -> 
".I"'.. 



tump* " as well as to FIG$. 1 and 4 of Osedo where the chip 5 is shown to be rounded'. tet\ffi$* 

form a solder bump 4, rA6 chip 5 is actually a solder bump, but is absolutely not a heat spreader. \Z * 
as described and illustrated in the specification and drawings of this invention. As known in thei 



■I 



., c . ..■ Si.iievi 



art, the diameters of solder bumps are generally smaller than 1mm , so that the solder bumps can ;. 



impossibly be used as a heat spreader. The solder bumps can merely serve as one of the heat 



conduction paths between the chip and the heat spreader as in this invention, while a real hea^.;^-]J'jL ( 
spreader like a dummy chip has a much larger surface to effectively dissipate the heat. 



tin 




"»" lil 





-■s : 



Since Osedo mentions nothing about a heat spreader and the chip 5 in Osedo is actually. a^ J£ Tii^jjf' - 



solder bump that is impossibly a heat spreader, the feature 1 is still non-obvious over the prior aft"* - 
even though Osedo is taken into account together with Degani et al. and Nakatani et al. 



• 1 > 



For Feature 2 



• j \ •:. ■ i • r. 
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CONCLUSION 

For at least the foregoing reasons, it is believed that the pending claims 1, 2, 4-8, 18-23, 

< 

25 and 26 are in proper condition for allowance. If the Examiner believes that a telephone 

* ♦ 

conference would expedite the examination of the above-identified patent application, the Uf 



Examiner is invited to call the undersigned. 



Respectfully submitted 



Date 




Linda Lee 
Registration No.: 46,863 



Jianq Chyun Intellectual Property Office 

7 th Floor- 1, No. 100 

Roosevelt Road, Section 2 

Taipei, 100 

Taiwan 

Tel: 011-886-2-2369-2800 
Fax: 011-886-2-2369-7233 
Email: beIinda@icipgroupxom.tw 
Usa@icipgroup.com.tw 
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In the Drawings: 

Please replace the original FIG. 2 with the amended FIG. 2 in the Replacement SheieCU 
wherein the amendment is the addition of the members 272. 
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